
ORIGINALUNITED STATES ENVIRONMENTAL PROTECTION AGENCY flSIS
REGION III \VI6QJ

841 Chestnut Building
Philadelphia. Pennsylvania 19107

SUBJECT; H & H, Incorporated DATE APR 3 0 1987

FROM: Walter F. Lee
Environmental

TO: Bonnie Guy
Site Investigation Section (3HW23)

Original work done by the FIT contractor at the subject site
indicated the presence of polychlorinated biphenyls* Since there
were allegations of dump and burn disposal, it was decided to check
the site for dloxins and dibenzofurans.

I have reviewed the results and the QA package for this sampling.
Based on that review and the "Interim Policy for Assessing Risks of
'Dloxlns' Other Than 2,3,7,8 TCDD" (January 1987), I have concluded that
dioxins at the site are present only In quantities of significantly less
than 1 part per billion and that there is no 2,3,7,8 - TCDD. In numerous
similar situations, TSD facilities have accepted these wastes as "dioxin
free'* for purposes of disposal* Accordingly, I am returning all of my
files to you for whatever other action you may deem appropriate*
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Site Name; H & H, Incorporated
TDD Nos.: F3-86Q9-04/8808-Q1

1.0 INTRODUCTION

1.1 Authorization

NUS Corporation performed this work under Environmental Protection Agency
Contract No. 68-01-7346. This specific report was prepared in accordance with
Technical Directive Document Nos. F3-S609-04 and F3-8808-01 for the H & H,
Incorporated site located in Hanover, Virginia.

NUS FIT 3 was tasked to conduct additional dioxin sampling at the H & H,
Incorporated site. Volatile organic analysis (VOA) samples were also obtained at
the site.

1.3 Summary

The one-acre site was used exclusively by H & H, Incorporated (Haskeil Chemical
Company) for the disposal of printing inks, resins, and solvents. Wastes were
brought in drums to the site, emptied in a shallow pit, and burned. FIT 3 conducted
a site inspection (TDD No. F 3-8307-50) of the subject site in March 1984. The
inspection revealed the presence of polychlorinated biphenyls (PCBs) and solvents
in leachate and sediment samples, as well as organic solvents in a downgradient
monitoring well. FIT 3 conducted a dioxin screening at the site on December 3,
1985. Sample results showed elevated levels of dioxin and dibenzofuran isomers in
burn pit sediments. HNU readings of 400 ppm were also discovered in the burn pit,
making additional VOA sampling and a more extensive dioxin study necessary. This
phase of the investigation was conducted on October 9, 1986. VOA sampling
concentrated on areas of suspected volatile organic contamination (HNU readings
from 30 to 400 ppm). Dioxin and PCB sampling focused on determining the extent
of contamination. This was performed by following the solvent dispersion pathway
(using HNU screening of airspace of soils collected at various depths from an on-
site grid) and sampling at points where HNU readings decreased. Monitoring well
samples were obtained for dioxin analysis only. A total of 11 VOA, 21 PCB, and 19
dioxin analog field samples were collected. Quality assurance
prepared for analysis.

1-1
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Site Name; H & H. Incorporated
TDD Nos.; F3-86Q9-04/8808-

i

FIELD TRIP REPORT

2*1 Summary

On Thursday, October 9, 1986, FIT 3 staff members Andrew Frebowitz, Charles
Meyer, Thomas Pearce, Michael Snyder, Paul Dietrich, and Michael McCarthy
conducted additional sampling at the H & H, Incorporated site in Hanover County,
Virginia. Weather conditions during the site visit were cloudy, humid, and warm,
with temperatures near 70°F. A total of 11 VOA, 21 PCB, and 19 dioxin analog
field samples were collected. Quality assurance samples were also prepared for
analysis.

2.2 Persons Contacted

2.2.1 Prior to Field Trip

Werner Henss Walter Lee
Plant Manager U.S. EPA
Haskell Chemical Company 8*1 Chestnut Building
6101 Staples Mill Road Ninth and Chestnut Streets
Box 9515 Philadelphia, PA 19107
Richmond, VA 23228 (215)597-6623
(804)266-9677

2.2.2 At the Site

Werner Henss Walter Lee
Plant Manager U,S. EPA
Haskeli Chemical Company 841 Chestnut Building
6101 Staples Mill Road Ninth and Chestnut Streets
Box 9515 Philadelphia, PA 19107
Richmond, VA 23228 (215) 597-6623
(804) 266-9677

ARI0028?
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Site Name; H & H, Incorporated
TDD Nos.; F3-86Q9-04/8808-01

2.4 Site Observations

o The site is accessed by a dirt road from Route 33 (see figure 1, appendix B).

o The site is approximately one acre in size and it is circular in shape (see figure
2, appendix B).

o The site slope is one to three percent to the west.

o A one- to two-feet-high earthen berm surrounds the site.

o The soil is sand and clay and is subject to erosion. Numerous runoff paths
were observed that flowed to a major runoff channel at the western end of the
site. Very little vegetation is on site.

o The burn pit, as pointed out by Werner Henss, of the Haskell Chemical
Company, is approximately 30 feet in diameter and is located in the central
portion of the site(see figure 2, appendix B).

o HNU readings from 30 to 400 ppm above the 1 ppm background were detected
in burn pit auger holes at depths from 1 to 10 feet. HNU readings up to 60
ppm were also detected at depths of two feet in soils west of the pit.

o Remnants of the road used to bring in wastes separates the burn pit from the
western portion of the site.

o The site was not actively leaching at the time of the sampling.

o No mini-alert readings above background were recorded.

HRI00287
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Site Name; H & H, Incorporated
TDD Nos.; F3-S609-04/8SOFuT"

Descriptions of. each sample location are as follows (see .figure 3, appendix B):

Burn Pit _
o Sample Location: BP1

- VOA and PCB samples BP1-A were obtained at 1.5 feet in depth. The HNU
reading was 30 ppm. The soil was a grayish-brown sand.

- VOA and PCB samples BP1-B were obtained at a depth of 2.5 feet. The
HNU reading was 350 ppm. The soil was a brown sand.

- The HNU reading at 4 feet, 10 inches was 200 ppm. The soil was a light
gray sand. Refusal was reached at this point; dioxin and PCB samples were
collected.

o Sample Location: BP2

- A VOA and PCB sample was obtained at a depth of 1.5 feet (BP2-A). The
HNU reading was 300 ppm. Duplicate samples were also obtained from this
location. Soils were a grayish-brown sandy clay.

- Samples BP2-B are for VOAs and PCBs. The HNU reading at this 2.5-foot
depth was 380 ppm. Soils did not change at this depth.

- The HNU reading of airspace from soils taken at four feet was 3.50 ppm.
Soils were unchanged; however, a purple stain was observed.

- The HNU reading at six feet was 300 ppm; soils were unchanged.

- - The HNU reading at 7.5 feet was 20 ppm; soils were unchanged.

- Dioxin and PCB samples were obtained at 10.0 feet in depth. The soil was
a greenish-brown sandy clay. The HNU reading was1 110 ppm. This hole
was completed at this depth. fl p f

rift -f
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Site Name; H & HT Incorporated
TDD Nos.; F3-8609-04/88Q8-01

Monitoring Wells (MWs)
o MW no. I (see figure 3, appendix B)

- The well is constructed of two-inch diameter polyvinyl chloride (PVC) pipe
inside a four-inch steel casing with three inches of stickup.

- The depth to water was 16 feet, 7 inches below ground surface (B.G.S,).
The depth of the well was 20 feet B.G.S. A total of three feet, seven
inches of standing water was in the well; one volume was 0.5 gallon. Two
volumes (one gallon) were purged, at which point the well was bailed dry.
A sample was obtained after recharge; this sample was heavy with
suspended solids.

- MW no. 1 is located approximately 15 feet south of the access road and 300
feet east of the site.

- No HNU readings above background were recorded.

o MW no. 2 (see figure 3, appendix B)

- MW no. 2 is constructed similar to MW no. 1, except for a six-inch stickup.

- No HNU readings above background were recorded.

- The depth to water was 9 feet, 6 inches B.G.S.; the well depth was 15 feet,
1 inch B.G.S. One volume was equivalent to one gallon. Three volumes
were purged and a sample was obtained.

- The sample contained suspended solids.

Western Area'Samples (see figure 3, appendix B)
o Rl

- This location was 10 feet west of the road used to
pit and approximately 30 feet west of BP2.

2-5



Site Name; H & H, Incorporated
TDD Nos.: F3-S609-Q4/880l£oT"

- The HNU reading at a depth of one foot was 300 ppm. Samples for VOAs,
PCBs, and dioxins (Rl-A) were obtained.

- Soils were sand, stained with red pigment from one to two feet in depth.

- The headspace HNU reading at three feet was 150 ppm. The soil at this
depth was grayish-brown sand. VOA, PCB, and dioxin samples were
obtained (Rl -B).

- The HNU reading at four feet was 120 ppm. The soil was a brownish-gray
sandstone. Refusal was reached at this point.

o R2

- This location was approximately 20 feet south of Rl and 30 feet west of
BP1, on the west side of the burn pit road.

- VOA, PCB, and dioxin samples (R2-A) were collected at a depth of one
foot. The HNU reading was 50 ppm.

- No HNU readings above background were recorded in headspace samples at
the three feet refusal point. Dioxin and PCB samples were obtained.

- Soils were a brownish-gray sand from the surface to three feet.

Runoff Channel (RO) _
o An auger sample at 1.5 feet in depth was obtained in the major runoff channel.

Soil was" a brown sandy-clay. No HNU readings above background were
recorded. Dioxin and PCB samples were collected.

SI through 54
o General Observations

- These samples were obtained on a line running nortĥ sautJi|a|̂ ag[fwdcoint
between the burn pit and western end of the site. Sample locations are
approximately 20 to 25 feet apart.

2-6



Site Name; H & H, Incorporated
TDD Nos.! F3-8609-Q4/ 8808̂ )1"

o SI

- This location is at the northern end of the SI through 54 line (see figure 3,
appendix B).

- No HNU readings above background were recorded.

- Soil was a brown sand. A dioxin and PCB sample was obtained at a two-
foot depth.

o S2

- 52 is located 25 feet south of SI.

- The HNU reading was 20 ppm at a depth of two feet,

- Soils were a grayish-brown sand.

- Dioxin, PCB, and VOA samples were obtained.

o S3

- S3 was located 20 feet south of S2.

- Soils at a depth of two feet were grayish-brown sand.

- The HNU reading was 20 ppm at two feet.

- VOA, dioxin, and PCB samples were collected at the two-foot depth,

o S4

- S4 was located 20 feet south of S3.

PI

2-7



Site Name: H & H, Incorporated
TDD Nos.: F3-8609-04/8808-01

- The HNU reading at 1.5 feet was 60 ppm.

- Dioxin, PCB, and VOA samples were obtained at 1.5 feet.

Perimeter Samples
o General

- All perimeter samples, with the exception of P5, were surface samples
(two through six inches). P5 was an auger sample two feet in depth.

- Dioxin and PCB samples only were obtained.

- Soils at all perimeter locations were a brown sand.

- No HNU readings above background were recorded at any location.

o PI

- This location was approximately 75 feet north of the berm pit over the
bermed site perimeter.

O P2 ---:; - -- .- . .",— -_----- -,--- - - -

- P2 was obtained immediately east of the hay bales placed to control
runoff.

o P3

P3 was located outside the berm at the northwestern corner of the site.

o P4

This location was obtained outside the berm at the southwestern corner of
the site.
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Site Name; H & H, Incorporated
TDD Nos.: F 3-8609-04/8808-01

o P5

- P5 was a two-foot auger sample collected from the runoff channel outside.
the western end of the site.

o P6

- This surface sample was located in the runoff channel approximately 30
feet west of P5.

Background
o The background sample was collected outside the tree line near the entrance

to the access road.
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Photo 3 Sample location: BP2

Photo 4 Sample Location
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Photo 5 Sample location: R2 '
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Photo 6 Sample location: R01
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Photo 7 Sample location: SI

Photo 8 Sample location: S2
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Photo 9 Sample location: S4
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Photo 11 Sample location: P2

Photo 12 Sample location: P5
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1. COST CENTER:

ACCOUNT NO.:

3, PRIORITY:

Q HIGH
Q MEDIUM

C] LOW

S. GENERAL TASK DSSCRI

2. NO. : Ĥ
REM/FIT ZONE CONTRACT ^^

TECHNICAL DIRECTIVE DOCUMENT (TDD) F3-8609-04

4. ESTIMATE OF
TECHNICAL HOURS:

250
4A. ESTIMATE OF

SUBCONTRACT COST:

5. EPA SITE ID:

VA-173
5A. EPA SITE NAME:

H & H Inc.

Hanover. VA

a COMPLETION DATE:

10/17/86

7. REFERENCE INFO.:

QYES \___\uo
C] ATTACHED

0 PICK UP

PTION- Perform additional dioxin sampling at the subject site (enforcement suooor

9. SPECIFIC ELEMENTS:

2.) Prepare £
1.) Review background information, refer TDD F3-8510-29
c submit sampling plan to EPA for approval.

3.) Arrange for site access.
4.) Coordinate lab analysis & arrange for spiked samples through EPA.
5.) AH sampling to be performed acording to the most recnet dioxin

protocol as written by EPA Region vn.
6.) Maintain chain of custody for ail samples. Document all sampling and rela
7.) Drum forproper disposal all contaminated clothing fi materials. EPA'

will handle disposal & labeling requirements
8,) Prepare S

11. DESIRED ̂ FPBJjEGB

flTHFR(SPFniFY)- „„„.,„

12. CHMMFNTS' „,.,.„ ,

t submit field trio reoort & choto documentation.

10. INTERIM
DEADLINES:

J____^
f̂t

ed activities.

Mi this proji?!WdTO<aed «x!iWBPB&ftM. Re/.?RMAL 8RIEF1NG d

HfinrriinAtfk all periviHes nHrh Walter T.*»#»

*r»rm r-rtH^n«It rnimrv r-nrf,*nfl*

13. AUTHORIZING RPO: 14. DATE:

(SIGNATURE)

15. RECEIVED BY:
O ACCEPTED " [] ACCEPTED WITH EXCEPTIONS

^ 16. DATE:

DREJECTE1lR 100309 A
(CONTRACTOR RPM SIGNATURE) ^

Sh««t 1 Whl» - FITt Copy SH«« 3 Pink — Conir»etrng Off !c«"i Copy (Wwhingtoo, O. C. .
Sh«i 2 Canary - DPO Copy Shwt 4 Goletonrod - Project Officafj Copy tWaihington, 0. C.)
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Site Name: H & H, Incorporated
TDD Nos.: F3-8609-04/F3-8611-45

6.0 LABORATORY DATA

6,1 Sample Data Summary

The attached data summary contains only compounds which were identified as
detected in at least one sample. The complete list of compounds analyzed for,
their results, and the associated detection limits are located as an appendix. The
following codes.are used in the data summary to indicate the confidence in these
positive results;

0 This concentration reported by laboratory, but evidence to doubt presence
of compound/element (may or may not be present).

J Approximate value; detected below limit of accurate quantitation.

UF The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit.

F The associated numerical value is an estimated quantity because quality
control criteria were not met. (See Quality Assurance Review for
specifics as to. magnitude or direction of-variability or bias.)

R Quality Control indicates that data are unusable (compounds may or may
not be present). Resampling and/or reanalysis is necessary for
verification.

N Evidence for presence of material is presumptive (tentative
identification).

H Suspected Unreliable Results: Even though data validati'on criteria have
been met, this result may still be suspect because false positives are a
frequent problem with this particular compound or method of analysis. To
prove validity, corroboration with additional analytical results or
supporting information would be recommended.
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.j; t ; * '* Site Name: H & H, Incorporated
• - ' • TDD Nos.: F3-8609-0»/F3-8611~45

6.2 Quality Assurance Review __

6.2.1_ Organic Data: Lab Case 6479

6.2.I.I -Summary

Thirteen solid samples were analyzed through the EPA Contract Laboratory
Program (CLP) routine analytical services for volatiles only. Nine of these samples
were run medium level, and the remainder (including the field blank) were analyzed
as low-level samples. The sample set also included one field duplicate.

The laboratory data have been fully reviewed to determine the usability of the
results (areas examined in detail are listed in the Support Documentation
appendix). In general, analyses were performed acceptably with only a few
problems requiring modification or qualification of the reported results.

The primary area of concern in this data package was blank contamination. This
led to the qualification of acetone, 2-butanone, and methylene chloride results as
qualitatively questionable (designated with a UF Q on the sample data summary).
It should be -noted that several of these samples revealed extremely high
concentrations of some solvents, primary xylenes and toluene, which necessitated
considerable dilution. Consequently, some very high concentrations of acetone
have been qualified as questionable. In addition, holding times for a few samples
were exceeded due to delays incurred as a result of dilution and reanalysis.
However, this is expected to affect only one sample result (acetone in sample
CF413).

6.2.1.2 Qualifiers

It is recommended that this data package be utilized only with the following
qualifier statements:

o The presence of the following compounds Is qualitatively questionable;
data contain direct evidence to doubt their presence:

6-2



Site Name: H & H, Incorporated
TDD Nos.; F3-8609-04/F3-86I1-45

___Compounds____ Samples with Questionable Results

methylene chloride Ail samples with positive results
acetone All samples with positive results, except

CF413
2-butanone All samples with positive results
toluene CC99I

These compounds were detected in laboratory and/or field blanks at levels
sufficient to question the aforementioned sample results. It should be
noted that some of these results for common laboratory contaminants have
been multiplied by large dilution factors resulting in values far greater
than the instrument level of contamination. (See the Support
Documentation appendix, pages 2 to 3, for the blank analysis results for
target compounds.)

o Detection limits for 2-butanone and 2-chloroethylvinyl ether may be higher
than reported in all samples analyzed. This is a result of low response
factors (below 0.05) observed for these compounds in all standards
associated with this data package. Such low response factors indicate a
difficulty in seeing a particular compound, hence the effect on detection
limits. Positive results for 2-butanone, which have been designated as
questionable, may actually be higher but are otherwise unaffected. (See
the Support Documentation appendix, pages 13 to 19, calibration data.)

o Sample CC999 (a low-level solid) was analyzed three times including the
matrix spike and matrix spike duplicate analysis. As a result of poor
correlation in the total xylene results between these three analyses, all
low-level total xylene results (samples CC999, CF413, and CF430) should
be considered estimated (may be different). (For further explanation,
please see the support data section.)

o A number of samples were analyzed 11 days following sampling. As a
result, some of the lighter compounds may have escaped due to the d^lay.
Consequently, the acetone result reported for sample CF413 should be
considered estimated (may be higher). (See the Support Documentation

ft
appendix, page 20, and compare the sampling date on tn
summary.)
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Site Name: H <fc ff, Incorporated
TDD Nos.: F3-S609-04/F 3-8611-45

6.2.1.3 Support Data

The total xylene results for sample CC999 were inconsistent when compared to the
matrix and matrix spike duplicateL results. The observed numbers were 55, 29, and
25 ug/kg, which results, in a calculated relative standard deviation (RSD) of 45
percent. Although these inconsistencies may be the result of inhomogeneity
inherent In solid samples, the RSD is high enough to warrant the qualification of all
low-level xylene results as estimated. (See the Support Documentation appendix,
pages 9 to 12, for total xylene results.)

Report prepared by Eric L. Blischke /V//Y / TfXlCMv I Date: November 24, 1986
(215) 687-9510 ——

6-4



SAMPLE DATA SUMMARY: ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

SAMPLE ANALYSIS

NUMBER FRACTION
(VOA/BNA)
V

COW

COH.X-

O>̂ ?3

CCvH^

CĈ S

ccm^
CD̂

cc0̂
CF̂ cÎ

vt

CF^i

Cr'rvV

CF̂ ,t>

UOA •

»X;A"

VJOA

uoA

VJGA

\)OK

MoA

XJOA

UoA
i

VJ(-/\

OoA

uu?\

ESTIMATED
CONCENTRATION
VALUE

/////A

'//y//fr
'////////
/////////
///////,
'''-'///''/.
$&&

'////////
J^VO
)oo "

IS

i&jV>

•̂ ^̂

UNITS

/̂L

f̂S
A<,2^ ̂
^A

J

M̂ i

DEFINITIONS OF QUALIFIER CODES:

QUALIFIER! COMPOUND NAME 1
/ J-̂ -̂ .CODE / ^^

X-so
Out.

-I-o

r«v

/ W
KX) Tic FuJOJS

WJo TIC RAJJJK

Wo TIC RjUvJA

k)O "DC Fouub

Ĵo ~nc F-oOxĵ

Kit'j ~fl C- T~cjLJxJ-fc>

S&T 0 -HŶ ^̂ ^̂ SexO

Oo "Tic Toou^ - _ . — •
OU43JOUOj3

^.. Prwr^uuc ' ' '

^ psvimuo^ -. . . :.
————————————————————————————————————————— CM

————————————————————————————————————————— CD

or

SUS s SUSPECTED FALSE POSITIVE RESULT: Compound is either a common laboratory contaminant, or else a
possible reaction byproduct (artifactTattributable to the chemical reagents used for sample preparation and
analysis. This result is suspect even though this compound was not found in any associated blanks.

UNK = UNKNOWN COMPOUND: Library search result unreasonable or of very low matching quality.

TOT = TOTAL CONCENTRATION REPORTED: Represents the sum of several compounds detected all belonging
to the same chemical class.

ISO = OR ISOMER: Compound identification is not selective for this isomer only. This result may instead reorient
the presence of s. similar compound comprised of (he same atoms bonded together in a different arrangement
or substitution pattern.



>RO3ECT NAME: f\--H " '" "" --- — — - - - - EPA SITE NO.: _UA - /1 3
COD NOt

e No.:

^̂  *̂ £ltf

No.: O±:KO
Laboratory:
e IFB No.:
: Sfc/C "6
aLC* / //— i-' /

-̂x."!-̂  ^ ̂ &MHt. jĵ £i i _ . . . . . . . KtOlOrls Ĵ lj

QUALmf ASSURANCE REVIEW OF
ORGANIC ANALYSIS LAB DATA PACKAGE

^ "" ' Applicable Sample No's.: C&& / - CC5?v̂  , CĈ Ŝ
AR^ CDT*?2?. CP^rJi- cr-̂ r/̂  . CFV^ CF^r^

7 „ ' - /
-

CT5CHES"""-"-" - - '"•""•-••---" --' -^"- ••" ^ --•- " """
**ryf ' - .

Reviewer:
Review D
The organic analytical data for this case has been reviewed. The quality assurance evaluation is
iunmarized in the following table:

[Reviewer's Evaluation*

1
\cceptafcie
.Acceptable with exceptionfe)
ûestionafcie
Jnacceptable

Fraction

VOLATXES

X ''̂

ACIDS

UP.

BASE/
NEUTRALS

U.fc.

PCB/
PEST.

KKR

TCDD

k>. fL.

of the evaluation score categories are listed on next page.

evaluation was based upon an analysis of the review items indicated below:

t-0 DATA COMPLETENESS *• TARGET COMPOUND MATCHING QUALITY
1 * BLANK ANALYSIS RESULTS ^"0 TENTATIVELY IDENTIFIED COMPOUNDS
* • SURROGATE SPIKE RESULTS ^ 0 CHROMATOGRAPHIC SENSITIVITY CHECKS
* • MATRIX SPIKE RESULTS ^O DFTPP AND BFB SPECTRUM TUNE RESULTS
•^ • DUPLICATE ANALYSIS RESULTS ^ O STANDARDS

O EVALUATION OF CONFIRMATIONS ^F% CALIBRATION CHECK STANDARDS
Q QUANTITATIVE CALCULATIONS 4 • HOLDING TIMES

D ata review forms are attached for each of the review items indicated above.
^ No errors noted, no form attached.
Q Spot Check performed.

Comments: _ - . , . . - _ . . . . . .
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BLANK ANALYSIS RESULTS FOR TARGET COMPOUNDS
) FRACTION

VOA

. *

.T

V

VvjK

U/A

1

vjcA

Ĵf"

l/oA
J-
OA

TYPE CONC MATRIX

10 CO Sot-
vt i

l/ui-J oG'i--
J* L>

M&£> Ij i
T T
\y "k

Tsr
W&Ci j o-"L-

1 - i~^

\a . \£-

ĥ > /̂U •

SAMPLE *

">U

jyŝ

6Attô 6

SA&̂ T /
Ô Â htt̂

&Â >SJ~lS
\vf>t~î  Kû H __

T*
8Ŵ S1 ̂

BÂ -ri

8*6Ui

SOURCE OF H2O

*

i

1

-i

i

1 -

. 5

-

"j6

CONTAMINANTS (CONCENTRATION /DETECTION LIMIT )
Me-CK ̂ 3 /s Â /fcA
ArnDor 'M'/iX̂ fa. ̂

u O

4-eiiiJuG f /«VM zê -yfe* N
-̂B.ffCjJuaP /î /fî //̂ )

^ •* o o

HlLCL /i/SÂ -Al.-̂  * "S0 1^>V^
ArjCTL.A/e r/̂ f̂.A-/̂ .̂  * =;,» 7uw
l- GurAxxxjG r̂ /y'Jir-/kN < '̂ ^ -n^^
/tĵ .(jSkjCs r cs/S/««̂ /Â  \ v 5^> ' S 'si
Mĵ C) \ / //•̂ rf-./k- ; ' ^^J r̂ y)
ŷ r>-MTfTur'(''yc7//(Â /'K ̂  ^ S"̂ j -̂ -rfo
EtjRoTAiJU'JuG r4/ AcT̂ Ŵ  v^^ /~>̂ /
~ ' ' - o-

A\f rTLjLJfr ( l̂ /l̂ f̂fff-n: )

-̂ ^̂ rô tii c: /'.•̂ //Â ydw/k̂ . i
' ' u J

/^^ C J.- t ' / -̂ t-̂ '/Ak J

/V'PTTjiJF5 /^JLJ / faA*s/Û f 1

Jk̂ /TZŴ  f̂ >'J(&]Lt£*\
/cfî -tî ĉ.' r̂ /Ĉ d̂ /kp-X
Ac," jtjjjR r -̂ -'̂ //Ox̂ '/fc-L )

. .̂. : -̂  *-̂  N,

*- J

f~~\C.i3~J(2iJ?-- ir' / t'̂ t̂*// •*— -.. )
-X- 6LT<lWû f̂ /36/5/̂ </iirt-̂/ u c?

Ar.r?7t-jOP~̂ /Sy/6Ĵ /'Av \
/ _^ ' / •' X /J* 1^4 ̂

hCjSTi ̂K̂ 6k ^ j / /O y_ ̂/ ie— , )
x G ^

4BORATORY REPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHIN THE
4MPLE ANALYTICAL .DATA SUMMARY. TENTATIVELY IDENTIFIED COMPOUNDS IN BLANKS ARE LISTED ON A SEPARATE FOP

COMMENTS:
(1 ) RESULT REPORTED BY LABORATORY AND CONFIRMED BY REVIEWER.
(2) RESULT INFERRED FROM QUANTITATION LIST, DIAGNOSTICS, CHROMATOGRAM AND/OR SPECTRA.
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BLANK ANALYSIS RESULTS FOR TARGET COMPOUNDS
FRACTION
cr̂ ii

TYPE CONC MATRIX
t.<xO "SoL

"

SAMPLE *
CWij,
CRea>&£r>

-

SOURCE OF H20

KJUS

-

CONTAMINANTS (CONCENTRATION /DETECTION LIMIT )

.J.GwSN* (7 /Ŝ /if ̂t i) _̂ ^
B̂̂̂

,

———————————— jj
.. ,„ .. , , „ ' ̂

•

1 AiORATOKY REPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHIN THE
AMPLE ANALYTICAL DATA SUMMARY. TENTATIVELY IDENTIFIED COMPOUNDS IN BLANKS ARE LISTED ON A SEPARATE FORM.
COMMENTS*

{I) RESULT REPORTED BY LABORATORY AND CONFIRMED BY REVIEWER.__________________________________

(3} RESULT INFERRED FROM QUANTITATION LIST, DIAGNOSTICS, CHROMATOGRAM AND/OR SPECTRA.

-IHH-



BLANK ANALYSIS RESULTS FOR TENTATIVELY IDENTIFIED COMPOUNDS

ALL TENTATIVELY IDENTIFIED COMPOUNDS FOUND IN BLANK ANALYSES ARE LISTED BELOW:
SAMPLE FRACTION SCAN

**(S)
SPECTRUM

MATCH INDICES
Type sgggE TYPE SCORE

ESTIMATED COMPOUND COMMENTS
CONCENTRATION NAME

VJCiA 67- / 3(0 -4TT.

67

"p-S-

(SoS

VOA 6.--?

Vi?

10 A

-ik

JuA

X ̂ V

\'

ev-"

FJ-t i j 5

UO t- ft.;

100325
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Dupilcdtc/Tripliccite flnglysis of Non-M<rt-rixSpiked flhcb'genous) Compound

are tabulated bolopj for three types- of maitfpte analyseji

ofy dupffccttes
C3) flajrTx ̂>ikg Juglfcgte plus oorrespordi'nQ unspi'iVed ̂ QAplfc eyqlnaWj-fer non*mdtr/"x

cop?poundy- fspfke. recpoenes* are evojugfej on a ̂ epa

nralvtrcAsl Fraction

VOA
BWA
PEST

Outlter Crtten'̂  f̂er tQbutdbn purooses- onlv^J
ReUtWc staneMdsuAitiM
solrd â ueou*

Efwvojeot R«iaWfeft»itP(ffeiiya
solid a<jwecu5

COMPOUND
CONCENTRATIONS

No. J
i-.D. cowc.

Na2
I.O. CONC

V̂ ,Lt- £S:>
ss/.



6850 Versa?

Laboratory
Lab Sample
Saaple Hatr
Data Re leas

CflS
Number

174-87-3
174-83-9
175-01-4
175-00-3
175-09-2
1 ——————
167-64-1
175-15-0
175-35-4
175-34-3
1156-60-5
j ——————
167-66-3
1107-06-2
1 76-93-3
171-55-6
156-23-5
j ——————
1108-05-4
175-27-4

• Center, Springfield Vft 22151 (703) 750-3000

QRGANICS ANALYSIS DATA 9£ET
Name: VERSAR Case No:
ID Ho: 15405
ix: ~ f̂r,*
»e Author ized~Bv: ŝ'J&Z* — -

<ts m
Concentration:
Date Extracted
Date Analyzed!
Corc/Dil Facto
Percent Moistui

ug/Kg

IChloromethane
IBroBomethane
IVinyl Chloride
IChloroethane
IHethylene Chloride

— 1 ——————————————
f Acetone
(Carbon Disulfide
Iltl-Dichloroethene
11,1-Dichloroethane
1 Traris-i,£-Di chloroethene

— 1 ——————————————
t Chloroform
il,2-0ichloroethane
12-fautanone
1 1, 1, 1-Trichloroethane
ICarbon Tetrachloride

IVinyl Acetate
1 Bronod ich loromethane

11 u
11 u
U u
11 u
1 J

21 B
6 u
6 u
6 u
6 u

6 u
6 u
11 u
6 u
6 u

11 u
6 u

QC Report No
Contract No:

(Page 1)

1 Sample Number
! CC999

&4798*11
: 6479 Bill(j$ -6i-' 70?oL

Date Sample Received: 10/10/86

Jffllf CWQUNDS

/Prepared:

r: 1
re: ____ 10.32

CAS
Number

178-87-5
110061-02-6
179-01-6
1124-48-1

I/ 179-00-5

^ 1 71-43-2
110061-01-5
1110-75-B
175-25-2
1108-10-1
1 ——————
1591-78-6
1127-18-4
179-34-5
1108-88-3
1108-90-7

10/20/86
10/20/86

DH

ug/Kg

1 1,2-Dichlorcpropant
ITrans-i,3-Dichloropropene
ITrichloroethene
IDibromoch loromethane
11,1,2-Trichloroethane

EBenzene
Ici5-lt3-0ichloropropene
! 2-ch loroethyl vinyl ether
IBromoform
l4-*tethyl-2-Pentanone

-1 ——————————————
12-Hexanone
ITetrachloroethene
1 1, 1, 2, 2-Tetrachloroethane
I Toluene
IChlorobenzene

1100-41-4 lEthylbenzene
i 100-42-5 IStyrena
1 f̂TotaTxylenes

6 u
6u
6u
6u
6u

6u
6 u
11 u
6 u
11 u

11 u
6u
6u
14
6 u

4 J *

Ĵ 1

Data Reporting Qualifiers
Value If the result is a value greater than or equal to the C This flag applies to pesticide parameters where

detection limit, report the value. the identification has been confirmed by 6C/MS.

B This flag ii used when the analyte is found in
u Cocspound was analyzed for but not detected. The number is the the blank as well as the sample. It indicates

minimum attainable detection limit for the sample. possible/probable blank contamination and warns
the data user to take appropriate action.

J Estimated value. This flag is used either when estimating
a concentration for tentatively identified compounds where
a 1:1 response factor is assumed, or when the Bass spectral
data indicates the presence of a compound that meets the
identification criteria but the result is less than the
specified detectionliBit but greater thaVzero. (e.g. 10J) """ "" VQflFl: REV062486

Form I



6850 Versar Center, Springfield Vfi 22151 (703) 750-3000

QRSANICS flNRLYSIS DATA SHEET
Laboratory Name: &RSAB Case No:
Lab Samale ID No: 15405MS
Samole Katrix: - .... , ,SQIU>
Data Release Authorized- By: , , Sj^̂

/̂ VOLATILE CW
_s Concentration:

Date Extracted/Prepared:
Date Analyzed:
Cortc/Dil Factors
Percent Moisture: ___

CAS
Number ug/Kg

174-87-3 IChloromtthane
174-83-9 IBromomethane
175-01-4 IVinyl Chloride
.175-00-3 JChlcroethane
175-09-2 IHethylene Chloride

167-44-1 1 Acetone
175-15-0 ICtrboB Disulfide
175-35-4 11,1-Dichloroethem
175-34-3 1 1, 1-Dichloroethane
1 156-60-5 lTrans-l,2-Bichloroethene

167-66-3 (Chloroform
1 107-06-2 1 1,2-DicMoroethane
178̂ 93-3 12-butanone
171-55-6 1 1, 1, 1-Trichloroethaw
156-23-5 (Carbon Tetraehloride

1 108-05-* IVinyl Acetate
1 75-S7-4 ! Bromodichloromethant
1 ' ''.y . M . I ————————————— ,

11 u 1
11 u 1
11 u 1
11 U 1 s
4-5'K

SSBr/
6 u 1
6 u 1
6u 1
6 u \

——————— 1

6 u 1
11 u 1
6 u 1
6u 1

——————— 1
U u t
6 u 1

DC Report Nc
Contract Nos
Date Sample

POUNDS
LQU

1
10.32

CAS
Number

178-67-5
110061-02-6

1124-48-1
179-00-5
I ——————
171-43-2
110061-01-5
1110-75*
175-25̂ 2
1108-10-1
1 ——————
1591-78-6
1127-18-4
179-34-5
1108-88-3
1108-90-7
1 ——————
1 100-41-4
1100-42-5
1

(Sample Number i -
1 CC999KS 1 J

(Page t) ——— = ———— ^
6479 Mil

: 6479 Bill
66-01-7082

Received. 10/10/86

10/21/86
10/21/86

DH

ug/Kg

11,2-Dichlorop: ipane
ITrans-lf3-Dich yopropene
ITrichloroethene
IDibromochlorome lane
11,1,2-Trichloro nane
«
(Benzene
tcis-l,3HDichlorc -sne
l2-chloroethylvin> ~?r
IBromofora
l4-Hethyl-2-Pentanc

12-Hexanone
1 Tetrachloroethene
! 1, 1,2,2-Tetrachloroe •«
1 Toluene
iChlorobenzene

-1 ———————————— - —
1 Ethyl benzene
IStyrene
flptal Xylenes

6u
6u

Su
6 u M
11 u •
6 u ^
11 u

11 u
6 u

6 u 1 '''
——————— 1 .

2 J K
r • ---̂ fcj i

Data Reporting Qualifiers
Value If the result if a value greater than or equal to the C This flag applies to pesticide '. irameters where

detection limit, report the value. the identification has been con 'irved by GC/KS.

8 This flag is used when the analyt » is found in
u Compound Mas analyzed for but not detected. The number is the the blank as well as the sample. It indicates

minimum attainable detection limit for the saaple. possible/probable blank contamination and Hams
the data user to take appropriate action.

J Estimated value. This flag is used either when estimating
a concentration for tentatively identified compounds where
a 1:1 response factor is assuned, or «hen the nass spectral
data indicates the presence of a compound that meets the
identification criteria but the result is less than the
specified detection limit but greater than zero. (e.g. 10J) VOAFis REV062486

Form I



6850 Versar Center, Springfield VA 22151 (703) 750-3000

OR6ANICS flNALYSIS DATA SHEET
Laboratory Names VERSflR Case No:

[Sample Number
I CC999KSO

. (Page 1)
6479 Bill

Lab Samole ID No: 15405 QC Report No: 6479 Bill
Samole Matrix: SOIL ̂  ^ Contract No:
Data Release Authorized Jv: <s$$Ŝ  Date Sample

P̂ VOLATILE COMPOUNDS
Concentration! LOW
Date Extracted/Prepared:
Date Analyzed:
Cone/Oil Factor: 1
Percent Moistures ____ 10.32

CAS CAS
Number ug/Kg Number

174-67-3 IChloromethane
174-83-9 IBroKwethane
[75-01-4 f Vinyl Chloride
175-00-3 IChloroetnane
175-09-2 IKethylene Chloride
1 —————— | ——————————————
167-64-1 1 Acetone
175-15-0 [Carbon Disulfide
175-35-4 11,1-Dichloroethene
175-34-3 1 1, l-Dichloroethane
1 156-60-5 ITrans-l,2-Dichlcroethent
I —————— 1 ——————————————
167-66-3 tChlorofon
1 107-06-2 ! 1,2-Dichloroethane
178-93-3 ! 2-butanone
E71-55-6 ! 1, 1, 1-Trichloroethane
156-23-5 1 Carbon Tetraehloride
j —————— | ——————————————
1108-05-4 IVinyl Acetate
175-27-4 IBroBodichioromethane

11 u
11 u
11 u
11 u

- 3JJ

33 BA
6 ul
6 u
6 u
6u

6 u
6u
11 u
6u
6u

11 u
6 u

178-87-5
110061-02-6
179-01-6

/ 1124-48-1
/ 179-00-5

^ 171-43-2
i 110061-01-5

II 10-75-8
175-25-2
1108-10-1
1 ——————
1591-78-6
1127-18-4
179-34-5
1108-88-3
1108-90-7
1 ——————
i 100-41-4
1100-42-5

68-01-̂ 7082
Received: 10/10/86

10/21/86
10/21/86

DH

ug/Kg

1 1 , 2-Qich lore propane
1 Trans-1 , 3-Dich loropropene
ITrichloroethene
IDibromoch loromethane
1 1, 1,2-Trichloroethane

-1 ——————————————
(Benzene
lcis-i,3-Didiloropropene
1 2-ch loroethyl vinyl ether
IBromofom
l4-Methyl-2-Ptntanone

12-Hexanone
ITetrachloroethene
11, 1,2,2-Tetrachloroethane
E Toluene
IChlorobenzene *i
1 Ethyl benzene
IStyrenê

6u
6u
6 u
6 u
6u

6u
6 u
11 u
6u
11 u

11 u
6 u
6-1*JA-
6 u

2 J*
--J u !

-xT\ it{Total Xylenes *.*/ *

Data Reporting Qualifiers
Value If the result is a value greater than or equal to the C This flag applies to pesticide parameters where

defection limit, report the value. the identification has been confirmed by GC/MS.

B This flag is used when the analyte is found in
u Cospound was analyzed for but not detected. The number is the the blank as well as the sample. It indicates

Minimum attainable detection limit for the sample. possible/probable blank contamination and warns
the data user to take appropriate action.

J Estimated value. This flag is used either when estimating
a concentration for tentatively identified compounds where
a 1:1 response factor is assumed, or when the mass spectral
data indicates the presence of a compound that meets the
identification criteria but the result is less than the
specified detection lioit but greater than zero. (e.g. 10J) VDAF1: REV06246S

Form*!
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INITIAL. CALIBRATION DATA - VOLATILE HSL COMPOUNDS

CASE NO. CONTRACT LAB: VERSAR
ONTRACT NO. <£7ĝ 5/- "7O&2 — INSTRUMENT IDENTIFIER: BA

CALIBRATION DATE: 10/08/86 <£w- **
MINIMUM MEAN RF FOR SPCC IS - *
MAXIMUM XRSD FOR CCC IS 3OX ccC

BAtfT* 8/tffTT 8*5*74 MtfZJ 0W1&
COMPOUND RF RF RF RF RF MEAN XRSD

2ONG SONG 1 OONG 1 SONG 2OONQ RF

CHLOROMETHANE O. 893 O. 826 0. S2O O. 912 O. 989 0. 8884? 6. 9
BROMOMETHANE i. 971 1. 953 1. 575 1. 574 1. 518 1. 718 11. 6
VINYL CHLORIDE 1.658 1.570 1.728 1.977 1.951 1.777 9.0*
CHLOROETHANE 0.920 0.851 0.875 O. 962 1.046 0.931 7.3
METHYLENE CHLORIDE 1. 144 1. 078 1. O83 1. 159 1. 169 1, 127 3. 4
ACETONE 0.461 O. 467 0.495 0.422 0.413 0.451 6.6
CARBON DISULFIDE 2. 120 2. 172 2. 191 2. 641 2. 776 2. 380 11. 4
1, 1,-DICHLOROETHENE 1. O3S 0.975 1. O06 1.196 1. 20O 1.083 8.8*
1, 1-DICHLOROETHANE 1. 785 1. 786 1. 850 2. O50 2. 151 1. 924** 7. 7
TRANS-1* 2-DICHLOROETHENE 1. 055 1. 024 1. 044 1. 166 1. 182 1. 094 6. O
CHLOROFORM 2. 142 2. 131 2. 170 2. 362 2. 426 2. 246 5. 4*
1, 2-DICHLQROETHANE 1. 686 1. 688 1. 680 1. 758 1. 838 1.J73Q 3. 5
2-BUTANONE 0. 040 0. 038 0. Q48 0. 04O 0. O40 <f_O4p 8. 7
1, 1, 1-TRICHLOROETHANE O. 356 O. 351 0, 371 O. 421 O. 446 OT389 9. 7
CARBON TETRACHLORIDE 0. 331 0. 343 0. 365 0. 432 0. 441 0. 382 11. 8
VINYL ACETATE 0. 412 0. 390 0. 362 0. 369 0. 363 0. 379 5. 1
BROMODICHLOROMETHANE O. 421 0.443 O. 470 0.498 0,513 O. 469 7.2
1,2-DICHLOROPROPANE 0.300 O. 317 0.336 O. 357 0.367 O. 335 7.3*
•RANS-li3-DICHLOROPROPENE O. 387 O. 4O2 0.412 0.437 0.448 O. 417 5.3
,-RICHLOROETHENE O. 394 O. 4O9 0.428 0.439 0.422 0.418 3.7
DIBROMOCHLOROMETHANE O. 399 O. 458 O. 456 O. 467 O. 488 0. 454 6. 5
I, liE^-TRICHLORQETHANE 0.327 0.340 0. 35O 0.379 0.407 0.361 8.0
BENZENE O. 689 O. 724 0. 738 0. 798 0. 830 0. 756 6. 7
CIS-1, 3-DICHLOROPROPENE 0. 272 0. 286 0. 292 0. 333 0. 367 0.310 11. 2
2-CHLOROETHYLVINYLETHER 0.013 0.013 O. 012 0. O05 0.013 <gToiO 28.7
BRQMOFORM 0.340 0.376 0.415 O. 435 O. 427 0.399** 8.9
2-HEXANONE 0. 393 0. 362 O. 423 0. 330 0. 336 0. 369 9. 4
4-METHYL-2-PENTANONE O. 412 O. 4O1 O. 478 0. 371 0. 383 0. 409 9. 0
TETRACHLOROETHENE O. 503 0. 504 O. 468 0. 475 0. 462 0. 482 3. 6
I, 1,2, 2-TETRACHLOROETHANE O. 755 O. 736 0.807 0. S83 O. 954 0.827** 9.8
TOLUENE . __ __ O. 689 0. 653 __0_. 64O 0, 660 O. 678 0. 664 2. 6*
CHLDROBENZENE 1. O24 O. 994 0.961 O, 981 0.962 0. 984**4 2.3
ETHYLBENZENE 0. 491 0. 467 O. 465 0. 5O4 O. SOS 0. 4S7 3. 6*
STYRENE 0. S89 0. 852 0. 814 0. S64 0. 944 0. S72 4. 9
TOTAL XYLENES O. 578 0. 554 0. 535 0. 577 0. 637 0. 576 5. 9

ftRI0033k



CALIBRATION CHECK - VOLATILE HSL COMPOUNDS
CASE NO fe*/7? &#!t CONTRACT LAB: VERSAR
CONTRACT NO. £2~5/-7d82. ^ JNSTRUMENT^ IDENTIFIER: BA
ALIBRATION DATE: 10/08/86
STANDARD FILE: BA6059
DATE: 10/16/86 TIME: 8: S7 *.
MAXIMUM X D FOR CCC IS Z$

- . --MEAN
COMPOUND RFC I) RF(O) X D

CHLOROMETHANE - 0,388 ** 0. 661 -25. 321
BROMQMETHANE 1. 718 3. 112 81. 101
VINYL CHLORIDE 1. 777 2. 030 * 14. 259
CHLQROETHANE O. 931 1. 311 4O. 824
METHYLENE CHLORIDE 1. 127 1. O73 -4. 770
ACETONE Q. 451 0. 432 -4. 313
CARBON DISULFIDE 2.3SO 2. 057 -13. 563
1, 1, -DICHLOROETHENE 1. O83 1. O1O * -6. 732
1, 1-DICHLOROETHANE 1. 924 *# 2. 167 12. 628
TRANS-1,2-DICHLOROETHENE 1. O94 1.123 2.604
CHLOROFORM 2, 246 2. 523 * 12. 306
1, 2-DICHLOROETHANE 1, 730 2. 51& 28. O64
2-BUTANDNE O. 041 <£• Q3ĵ  -25.637
1, 1, 1-TRICHLOROETHANE O. 389 0/360 -7.520
CARBON TETRACHLORIDE 0. 382 0. 340 -11. 108
VINYL ACETATE _ _0_379 0.318 -16. O12
BROMODICHLOROMETHANE 0. 469 0. 412 -12. 227
1, 2-DICHLQROPROPANE 0. 335 0. 305 * -9. 205
TRANS-1, 3-DICHLOROPROPENE O. 417 0. 435 4. 292
TRICHLOROETHENE 0.418 O. 382 -8.724
DIBROMQCHLOROMETHANE ~0; 454 0. 379 -16. 549
1, 1, 2, -TRICHLQROETHANE 0. 361 0. 323 -9. O17
BENZENE 0. 756 O. 762 O. 838
CIS-1, 3-DICHLOROPROPENE O. 310 0̂ 273 ~H- 834
2-CHLOROETHYLVINYLETHER O.Oil <§̂ 015} 32. OO5
BROMOFORM O. 399 **O§TS -20.272
2-HEXANONE O.369 0. 276 -25.017
4-METHYL-2-PENTANONE O. 4O9 0. 312 -23. 303
TETRACHLOROETHENE O. 482 0. 460 -4. 7O3
1, 1,2, 2-TETRACHLOROETHANE _ 0. 827 * *• 0. 711 -13. 956
TOLUENE - _. . ......_.-_..6. 664 _0. 647 ">K -2. 6O3
CHLOROBENZENE " O. 934 #•* 0. 958 -2. 664
ETHYLBENZENE 0.437 0.478 *-1. 759
STYRENE .::"•._._.____._ - Or872 _O. 979 12. 231
TOTAL XYLENES - 0.576 0.658 14.088



CALIBRATION CHECK - VOLATILE HSL COMPOUNDS
CASE NO. £Vt*7 B#{\ CONTRACT LAB: VERSAR
CONTRACT NO. £2-a/-7482. INSTRUMENT IDENTIFIER: BA
CALIBRATION DATE: 1O/OS/86 <p,^ * .*
STANDARD FILE: BA6069 irc j*
DATE: 10/16/36 TIME: 20:20 C-CCf T
MAXIMUM y. D FOR CCC IS 2&

MEAN
COMPOUND RF(I) RFCO) X D

CHLOROMETHANE 0. 888 O. 699#* -21. 273
BROMOMETHANE 1.718 2.333 35.757
VINYL CHLORIDE 1.777 1.717 -3.377*
CHLOROETHANE 0.931 1.305 29.393
METHYLENE CHLORIDE 1.127 1.143 1.923
ACETONE 0. 451 0. 392 -13. 170
CARBON DISULFIDE 2. 3SO 1. 748 -26. 537
1, 1,-DICHLOROETHENE 1.083 0.968 -10.648*
1, 1-DICHLOROETHANE 1. 9S4 2. Q49#*f 6.497
TRANS-i, 2-DICHLOROETHENE 1. 094 1. 079 -1. 417
CHLOROFORM 2. 246 2. 385 6. 132
1. 2-DICHLQROETHANE 1. 730 2. 099 21. 319
2-BUTANONE O. 041 &T63$> -15. 5O4
1, i, 1-TRICHLOROETHANE O. 389 O-. 323 -15. 603
CARBON TETRACHLORIDE 0. 382 0. 314 -17. 319
VINYL ACETATE 0. 379 0. 309 -13. 366
BROMODICHLORDMETHANE 0. 469 0. 404 -13. 926
1,2-DICHLOROPROPANE 0.335 0.306 -8.617̂
TRANS-liS-DICHLOROPROPENE 0.417 0.452 3.328
TRICHLOROETHENE O. 418 0. 4OO -4.362
DIBROMOCHLOROMETHANE O. 454 O. 391 -13. 914
1, 1,2,-TRICHLORQETHANE O. 361 O. 354 -1-922
BENZENE " " O. 756 O. 739 -2. 241
CIS-1,3-DICHLOROPROPENE O. 310 °:Jî L -9.373
2-CHLORDETHYLVINYLETHER O. Oil <̂ 6r57g> 30.740
BRDMOFORM O, 399 "bT̂ 2*'* -16. 7S1
2-HEXANONE 0. 369 0. 272 -26. 250
4-METHYL-2-PENTANONE 0. 409 0. 310 -24. 137
TETRACHLOROETHENE ' 0. 482 O. 442 -S. 429
1, 1,2, 2-TETRACHLDROETHANE 0. 327 O. 739** -10. 639
TOLUENE O. 664 0. 608 -3. 477*
CHLQROBENZENE O. 984 0. 943*# -4. 216
ETHYLBENZENE O. 437 0.437 -10.284*
STYRENE O. 872 0. 823 -5. 700
TOTAL XYLENES 0. 576 0. 547 -5. 038



CALIBRATION CHECK - VOLATILE HSL COMPOUNDS
CASE NO. M73 5&I CONTRACT LAB: VERSAR
CONTRACT NO. £3-flf-"7dg2. ^ INSTRUMENT IDENTIFIER: BA
CALIBRATION DATE: 10/03/86
STANDARD FILE: BA6077
DATE: 1O/17/86 TIME: 3:33
MAXIMUM X D FOR CCC IS Z$

MEAN
COMPOUND RFC I) RF(O) X D

CHLOROMETHANE 0. 888 **O. 343 -38. 86O
BROMOMETHANE 1. 718 2. 563 49. 150
VINYL CHLORIDE 1. 777 1. 657 # -6. 766
CHLORQETHANE 0. 931 -O. 993 6. 622
METHYLENE CHLORIDE 1.127 1.057 -6.169
ACETONE . = . . . . . . . _ .0.451 0.428 _ -5, 125
CARBON DISULFIDE 2. 38O 1.827 -23.241
1, 1, -DICHLOROETHENE 1. 083 O, 963 * -11. 077
1, 1-DICHLOROETHANE - 1. 924 * * 2. 040 6. 033
TRANS-1, 2-DICHLORQETHENE 1.094 1.120 2.327
CHLOROFORM 2. 246 2. 391 if- 6. 426
1, 2-DICHLOROETHANE 1. 730 2̂ Q90 2O. 816
2-BUTANONE Q. O41 CQ>i2> -29. 814
1, 1, 1-TRICHLOROETHANE 0. 389 O; 339 -12. 68O
CARBON TETRACHLORIDE 0.382 0.305 -20.313
VINYL ACETATE O. 379 0.316 -16.618
BROMODICHLOROMETHANE 0. 469 0. 397 -15. 350
1,2-DICHLOROPROPANE 0.335 0.303 * -9. 693
TRANS-1, 3-DICHLOROPROPENE 0. 417 0. 431 3. 413
TRICHLQRDETHENE O. 413 0.371 -11.412
DIBROMOCHLORQMETHANE 0. 454 0. 35S -2O. 9S9
1, 1, 2, -TRICHLORQETHANE O. 361 O. 332 -7.943
BENZENE O. 756 O. 741 -2. O24
CIS--1,3-DICHLQROPROPENE 0. 310 O. 263 -15. 268
2-CHLORQETHYLVINYLETHER 0. Oil <3ToT6> 38. O16
BROMOFORM O. 399 *#0. 3OO -24. 621
2-HEXANQNE 0. 369 0. 271 -26. 334
4-METHYL-2-PENTANONE 0. 409 0. 317 -22. 494
TETRACHLOROETHENE 0.482 0,466 -3,416
1,1,2. 2-TETRACHLOROETHANE 0. 827 ##0. 746 -9. 745
TOLUENE O. 664 0. 652 *- -1. BOO
CHLOROBENZENE O. 934 *#0. 981 -0.374
ETHYLBENZENE 0. 487 0. 471 #.-3. 235
STYRENE . . . . _ . . . 0. S72 O. 905 3. 680
TOTAL XYLENES 0. 576 0. 596 3. 411



CALIBRATION CHECK - VOLATILE HSL COMPOUNDS
CASE NO, £<t-7J &fii CONTRACT LAB: VERSAR
CONTRACT NO. /fr-g/-?̂  INSTRUMENT IDENTIFIER: BA
CALIBRATION DATE: 1O/08/S6 SP<T
STANDARD FILE: BA60S8
DATE; 10/17/86 TIME: 21: 06 CC C
MAXIMUM X D FOR CCC IS

MEAN
COMPOUND RFC I) RFCO) X D

CHLOROMETHANE O. 8B8 0. 662*+ -25. 394
BROMOMETHANE 1.718 2.801 63.017
VINYL CHLORIDE 1.777 1.810 1. 349-*
CHLOROETHANE 0. 931 1. 175 26. 181
METHYLENE CHLORIDE 1. 127 1. 071 -4. 947
ACETONE _ 0. 451 0. 340 -24. 567
CARBON DISULFIDE 2. 33O 1.770 -25.623
1, 1,-DICHLQRQETHENE 1. OS3 O. 911 -15. 90S*
1, 1-DICHLOROETHANE 1. 924 2. 062** 7. 159
TRANS-1, 2-DICHLOROETHENE 1. O94 1. 067 -2. 461
CHLOROFORM 2. 246 2. 4OO 6. 338 f
1, 2-DICHLQROETHANE 1. 730 2. 134 26. 211
2-BUTANONE 0. 041 Q-OST} -34. 734
1, 1, 1-TRICHLQROETHANE O. 389 O. 356 -3.534
CARBON TETRACHLQRIDE O. 382 0. 331 -13. 282
VINYL ACETATE 0. 379 0. 329 -13. 306
BROMODICHLOROMETHANE 0. 469 O. 426 -9. 138
1,2-DICHLOROPROPANE 0.335 O. 319 -4.856*
TRANS-1, 3-DICHLORQPRQPENE O. 417 0. 464 11. 261
TRICHLOROETHENE - 0. 418 0. 378 -9. 647
DIBRQMOCHLORaMETHANE 0.454 O. 399 -11.9Q6
1, 1, 2, -TRICHLQRQETHANE O. 361 0. 343 -4. 977
BENZENE O. 756 O. 746 -1. 316
CIS-1, 3-DICHLDRQPROPENE O. 310 Q*-S§7 -7. 534
2-CHLOROETHYLVINYLETHER 0.011 <̂ -~_S§> 44.332
BROMOFQRM 0.399 07̂ 33*̂  -16.422
2-HEXANONE O. 369 O. 235 -36. 159
4-METHYL-2-PENTANONE O. 4O9 O. 283 -30. 807
TETRACHLOROETHENE O. 482 O. 469 -2.681
1,1,2. 2-TETRACHLOROETHANE 0. 827 0. 739*** -10. 570
TOLUENE O. 664 0. 645 -2. 814*
CHLOROEENZENE 0.984 0.995** 1. O9S
ETHYLBENZENE 0.487 0.461 -5.249*
STYRENE ' 0. 872 0. 899 3. O79
TOTAL XYLENES O. 576 6. 592 2. 710



CALIBRATION CHECK - VOLATILE HSL COMPOUNDS
CASE NO. £irt 8*11 CONTRACT LAB: VERSAR
CONTRACT NO. /fr~QJ-7ofrz- ^ 'INSTRUMENT IDENTIFIER: BA
I CALIBRATION DATE: 10/08/86
STANDARD FILE: BA6096
DATE: 10/19/86 TIME: 17:03
MAXIMUM Y. D FOR CCC IS JS

MEAN
COMPOUND RF<I) RFCO) X D

CHLOROMETHANE ~~=~~r 0. BS8 0. 496** -44. 149
BROMOMETHANE 1. 718 2. 35.5 37-059
VINYL CHLORIDE 1.777 1. 624 " -3.625*
CHLOROETHANE - 0. 931 1. 177 26. 366
METHYLENE CHLORIDE 1.127 1. O76 -4.514
ACETONE " ———— O. 451 0.429 -4.869
CARBON DISULFIDE 2.33O 1. 8O4 -24.213
1, 1, -DICHLQROETHENE 1. 033 0. 396 -17. 287*
1, 1-DICHLOROETHANE 1. 924 1. 922** -O. 106
TRANS-1,2-DICHLOROETHENE 1.094 1. 039 -5.016
CHLOROFORM 2.246 2.322 3.383*
1, 2-DI CHLOROETHANE 1. 73O 1. 975 14, 168
2-BUTANONE 0. 041 C5H ~20-
1, 1, 1-TRICHLOROETHANE 0.389 0.338 -13. O22
CARBON TETRACHLORIDE 0. 382 0". 316 -17. 383
VINYL ACETATE 0. 379 0. 307 -18. 916
BROMODICHLOROMETHANE 0. 469 0. 422 -10. 131
1,2-DICHLQRQPRQPANE 0.335 0.300 -1O. 484 *
TRANS-1, 3-DICHLOROPROPENE 0. 417 O. 444 6.397
TRICHLOROETHENE O. 41S 0.378 -9.635
DIBROMOCHLOROMETHANE O. 454 0.385 -15.133
1, 1,2.-TRICHLOROETHANE 0.361 0.344 -4.491
BENZENE 0. 756 0. 723 -3. 698
CIS-1, 3-DICHLOROPROPENE 0. 31O O271 .-12. 611
2-CHLQROETHYLVINYLETHER 0.011 xtToiS? 16.476
BROMOFORM O. 399 CTIJŜ -'M -19. 345
2-HEXANONE _ 0. 369 0. 282 -23. 476
4-METHYL-2-PENTANONE 0. 4O9 0. 334 -18.321
TETRACHLOROETHENE 0. 482 O. 452 -6. 304
1, 1, 2, 2-TETRACHLOROETHANE O. 327 O. 770 ** -6.846
TOLUENE —.- 0. 664 0. 622 -6. 329*
CHLOROBENZENE 0. 984 O. 978*-* -O. 637
ETHYLBENZENE 0.437 O. 457 -6.218-*
STYRENE - - .0.372 0.367 -0.639
TOTAL XYLENES 0. 576 0. 56O -2. 762



CALIBRATION CHECK - VOLATILE HSL COMPOUNDS
CASE NO. Wll &ll CONTRACT LAB: VERSAR
CONTRACT NO. tt-Qi-™** INSTRUMENT IDENTIFIER: BA
CALIBRATION DATE: 1O/08/86 SftT £
STANDARD FILE: BA6111
DATE: 10/20/36 TIME: 16:22
MAXIMUM X D FOR CCC IS 25"

MEAN
COMPOUND RFC I) RF<0) % D

CHLOROMETHANE 0. 388 0. 517** -41. SOO
BROMOMETHANE 1.718 2.673 55.529
VINYL CHLORIDE 1. 777 1. 507 -15. 204*
CHLOROETHANE 0. 931 1. 030 1O. 638
METHYLENE CHLORIDE 1. 127 1. 022 -9. 289
ACETONE 0. 451 0. 500 1O. S46
CARBON DISULFIDE 2. 3SO 1. 96O -17.659
I, 1, -BICHLOROETHENE 1. 083 6. 361 -20. 478*
1, 1-DICHLOROETHANE 1. 924 2. 130** 13. 299
TRANS-1, 2-DICHLOROETHENE 1.094 1. O37 -5.203
CHLOROFORM 2.246 2. 489 10- 819 ̂
1* 2-DICHLQROETHANE 1. 730 2. 303 33. 135
2-BUTANONE O. 041 Q>.O29> -28. 623
1* 1- 1-TRICHLQROETHANE 0. 339 Q. 341 -12. 213
CARBON TETRACHLORIDE 0. 332 0. 330 -13.-7-52
VINYL ACETATE 0.379 O. 314 -17..051
BRQMQDICHLOROMETHANE 0. 469 0. 443 -5. 495
1, 2-DICHLOROPROPANE 0. 335 0. 321 -4. 299 #
TRANS-1, 3-DICHLOROPROPENE O. 417 O. 462 10. S74
TRICHLOROETHENE O. 418 O. 382 -S. 572
DIBROMOCHLQROMETHANE 0. 454 0. 422 -7. 094
Ii 1, 2, -TRICHLOROETHANE 0. 361 0. 336 -6. 363
BENZENE ~—" 0. 756 O. 736 -2. 603
CIS-1* 3-DICHLOROPROPENE 0. 31O °j-2Z£ -1O, 974 -,
2-CHLDROETHYLVINYLETHER O. Oil <fflTpl8> 55.377
BROMOFORM O. 399 O. 364** -8.689
2-HEXANONE 0. 369 O. 3O5 -17. 337
4-METHYL-2-PENTANONE 0. 409 0. 359 -12. 269
TETRACHLQROETHENE O. 432 O. 49O 1. 493
1,1,2, 2-TETRACHLOROETHANE 0. 327 0. 764 ** -7. 590
TOLUENE 0. 664 0. 643 -3. 097-#
CHLOROBENZENE O. 984 0. 990#* 0. 527
ETHYLBENZENE O. 487 O. 462 -5.024*
STYRENE O. 872 0. 912 4. 513
TOTAL XYLENES 0. 576 0. 618 7. 235
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GC/MS TUNING AND MASS CALIBRATION
Brornofluorobenzene (BFB)
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Site Name: H & H Inc«
TDD No.: F3-8609~0»

6.0 LABORATORY DATA

6-1 Sample Data Summary

The attached data summary contains only compounds which were identified as
detected in at least one sample. The complete list of compounds analyzed for,
their results, and the associated detection limits are located as an appendix. The
following codes are used in' the data summary to indicate the confidence in these
positive results:

This concentration reported by laboratory, but evidence to doubt presence
of compound/element (may or may not be present).

3 Approximate value; detected below limit of accurate quantitation.

UP The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit.

F The associated numerical value is an estimated quantity because quality
control criteria were not met. (See Quality Assurance Review for
specifics as to magnitude or direction of variability or bias.)

R Quality Control indicates that data are unusable (compounds may or may
not be present). Resampling and/or reanalysis is necessary for
verification.

N Evidence, for presence of material is presumptive (tentative
identification).

H Suspected Unreliable Results: Even though data validation criteria have
been met, this result may still be suspect because false positives are a
frequent problem with this particular compound or method of analysis. To
prove validity, corroboration with additional analytical results or
supporting information would be recommended.
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Site Name: H & H Inc.
TDD No.; F3-8609-Q4

6.2 Quality Assurance Review

6.2.1 Organic Data: Lab Case 6573

6.2.1.1 Summary

Twenty-three solid samples were analyzed through the EPA Contract Laboratory
Program (CLP) Special Analytical Services for polychlorinated biphenyls (PCBs)
only. Due to high concentrations of PCBs, some samples required dilutions of up to
20:1. No field blank was provided; however, a background sample was included
that, for all practical purposes, serves as a blank. A field duplicate was also
included. In addition, the laboratory analyzed two samples as unspiked duplicates;
these have been included on the data summary.

The laboratory data have been fully reviewed to determine the usability of the
results. (Areas examined in detail are listed in the Support Documentation
appendix.) In general, analyses were performed acceptably with only a few
problems requiring modification of the reported results.

PCBs were detected in all but three of the samples analyzed. These PCBs were
confined exclusively to Aroclors 1248, 1254, and 1260. Since these three Aroclors
share many of the same components, it is difficult to determine the relative
amounts ofeach one present. However, measures have been taken to insure that
the cumulative concentrations of these Aroclors are accurate. Results obtained in
duplicate analyses were variable; in some instances, correlation was quite good and
in others it was poor. Consequently, only sample-specific results have been
qualified. It should be noted that solid samples such as these are inherently
inhomogenous.and results should be treated accordingly.



Site Name: H & H Inc«
TDD No.: F3-86Q9-04

6.2.1.2 Qualifiers

It is recommended that this data package be utilized only with the following
qualifier statements.

o Due to poor correlation between duplicate analyses of -sample 9, the
reported concentration of Aroclor 1260 should be considered estimated (see
the sample data summary for results).

o All samples were analyzed approximately two months following sampling.
However, PCBs are extremely stable compounds and solid samples are
unaffected by the duration of the holding times. In the case of the one
aqueous sample (background), detection limits may be slightly higher than
reported as a result of the delay.

o Upon examination of the sample chromatograms, Arocior 1260 was
determined to be present and was added to the sample data summary for
the following samples: 1, 11, 12, 13, 14, 15, 16, 17, IS, 19, 20, 21, and 22
(see support data section for further explanation).

6.2.1.3 Support Data

Aroclors 1248, 1254, and 1260 share many of the same components. As a result,
when 1260 and 1248 are present, it is not possible to determine if 1254 is also
present. However, when 1248 and 1254 were present, it was possible to ascertain
that 1260 was present. This was accomplished by examining the later peaks in the
chromatogram which, although they are components of 1254, are very minor ones.
If the size of the peaks were large enough, 1260 was added utilizing these peaks for
quantitation. This was done to obtain a more accurate total PCB concentration. In
the case where 1260 and 1248 were reported, although 1254 may in fact be present,
the concentrations reported should still reflect the total PCB concentration (see
pages 3-15 for sample and standard chromatograms). ̂ ft R I fl H *3 Ii 6

Report prepared by Eric Blischke f/// / i suf/&f-/ / Date; January 6, 1987

(215) 687-9510"
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SUPPORT DOCUMENTATION FOR THE REVIEW OF
ORGANIC ANALYSIS LAB DATA PACKAGE
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\ -

APPLICABLE IFB.ORSOW:
REVIEWER :_
REVIEW DATE

THE FOLLOWING TABLE INDICATES
AREAS WHICH WERE EXAMINED IN
DETAIL, THE IDENTIFIED PROBLEM
AREAS, AND SUPPORT DOCUMENTATION
ATTACHMENTS:

AREAS EXAMINED
IN DETAIL

CHECK{vM IF YES
OR FOOTNOTE LETTER
FOR COMMENTS BELOW
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SUPPORT
DOCUMENTATION
ATTACHMENTS

CHECK(^) IF YES I CHECK (V) IF YES
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FOR COMMENTS BELOW ATTACHMENT NO.
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HOLDING TIMES
BLANK ANALYSIS RESULTS: TARGET COMPOUNDS

BLANK ANALYSIS RESULTS: TENTATIVE I.O.I

SURROGATE SPIKE RESULTS
MATRIX SPIKE RESULTS
DUPLICATE ANALYSIS RESULTS
TARGET COMPOUND MATCHING QUALITY
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BLANK ANALYSIS RESULTS FOR TARGET COMPOUNDS
FRACTION TYPE CONC MATRIX SAMPLE *

*

SOURCE OF H20 CONTAMINANTS (CONCENTRATION /DETECTION LIMIT )

kifc PCRs FCXAlt> lî  &KU ftL.AVifc/5

1 ^fe
__________
^̂

^̂
^̂ B
^̂

ABORATORY REPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHIN THE
AMPLE ANALYTICAL DATA SUMMARY. TENTATIVELY IDENTIFIED COMPOUNDS IN BLANKS ARE LISTED ON A SEPARATE FOR

COMMENTS!
(I) RESULT REPORTED BY LABORATORY AND CONFIRMED BY REVIEWER.__________________________________

(2) RESULT INFERRED FROM QUANTITATION LIST, DIAGNOSTICS, CHROMATOGRAM AND/OR SPECTRA,
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ĝ
,
 -̂

 
I
N
&
J

ff
O



%

V

1
]]
'» -<•
o ,MJ -
t ;

Z -r•y f-
x c
Ula
.u g
5 «« *

SU
RR
CM

oo
tr
tc
l 
L*
h

5

i ?
i ,'

<̂

f
i
i

EM
-V
QI
AT
K.

1— i

UJ

«

jX -

5!

'ij I
pi
•i

!|i

I I

! 1

T
W
H
t
W
H
,
-

•
 1
4

iu
hi
«n

if!
. *1 ' *{j 1

II 1
3! -

dit'til

V
*

i §
t s

— ' -

r

.̂-̂

p̂

i
"2
?
^

«
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Analysis Worksheet
Number 110054 Case* SAS 2530- ,EPA* BS

extracted « 10.00 g Final Extract Koluh* * 5.00 nl Split » 10.0 Dry Height Factor = 1.00
Sanple ftrea * Standard Cone * Bilutioti * Split * Final Uolune * Dry Height Factor

5 ~ ~ — —— «~ -»——«—•— * --n. . . - ̂ - . —— —— —_.._-. _»-__.______»_ „„_,.....__.._,..__________,...-..-
Standard (trta * Uolune or Height of Sanple

:$* • P7739 Colunn : BIXEU flilution factor : 1.0 BetKtica Level Factor •. 1.50
Standard RT uindou - 8.78- 9.14 Sanple RT - 8.96

iroclor - 125̂  Standard ftrea - MQ998 SanpU *rea - 510097
Standard ConctugM) • O.MO Sanple Conclng/Kg) - 1273.12

Analyst Comments: s



Site Name: H & H, Incorporated
TDD No.: F3-8611-»5

QUALITY ASSURANCE REVIEW

Dioxin and Furan Results; SAS 2530c

Summary

Twenty-four solid samples were analyzed through the EPA Contract Laboratory
Program (CLP) Special Analytical Services (SAS) for tetra- through hepta-
chiorinated dibenzo-p-dioxins and dibenzofurans. Included in the sample set were
19 soil samples, 1 field duplicate, 1 background soil sample, 1 rinsate sample, 1
performance audit sample, and 1 background sample for spiking by the laboratory.

Results of these analyses are presented in attachment 1. Positive hits were only
identified at 3 of the 19 field sample locations. Toxicity equivalents (TEs) have
been listed for these results, based upon the most recent revision of TE factors
(EPA Interim Procedures, October 1986), A worst-case approach was taken by
assuming Isomers were 2,3,7,S-substituted when this could not be ruled out.

The laboratory data have been fully reviewed to determine the usability of results.
In general, analyses were performed in conformance to the requirements in the SAS
request, (Please see attachment 2 for a description .of the specific adaptations to
method 8280 and associated quality control (QC) requirements.) In particular,
blank analysis results, calibrations, matrix spike results, surrogate accuracy,
performance audit sample results, duplicate analysis results, and decontamination
rinsate analysis results were all acceptable. In addition, the time windows used to
search for each homolog were verified before and after each 12-hour period of
sample analysis.



Site Name: H & H, Incorporated
TDD No.: F3-8611-45

The major problem in the analyses was the existence of interferences. Many
samples had to be re-extracted or required additional cleanups in order to meet QC
criteria. (The laboratory has reported only the results of the best analysis for each
sample.) .Although there were minor problems noted in some sample reanalyses,
analytical results were usable (i.e., capable of determining the presence or absence
of dioxin and furan toxicity equivalents down to 1 ppb) for all samples except one.
In particular, the possibility of false negatives exists in sample DCO17903.
Recommendations for this sample and a description of the specific
problems/interferences encountered are given in attachment 3. (Attachment 3 also
contains a summary of minor problems and comments pertaining to other samples
that are not expected to have any major impact on the usability of the data.)

The only change made to the laboratory's data in the data summary was the
deletion of the positive result for TCDF in sample DC017912 due to a laboratory
transcription error. Other than the problems noted above with sample DCO17903,
all other reported results are considered acceptable without qualification. For
further information regarding this Quality Assurance Review, please see the
accompanying attachments.

Report prepared by Russell Sloboda /****&-&&<.______Date; April 15, 1987
(215)687-9510
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Site Name: H & H, Incorporated
TDD No.: F3-8611-f5 _

ATTACHMENT 2: ANALYTICAL PROTOCOL

Summary

All samples were .air dried, spiked with internal standards and surrogates, soxhlet
extracted with toluene, put through column cleanups, and analyzed by low
resolution GC/MS using selected ion monitoring. (The analysis procedure was based
upon RCRA method 8280.)

Extraction

C-13 analogs of tetra- through hepta-chlorinated dibenzo-p-dioxin, C-13 analogs of
tetra- and pentachlorodibenzofuran, as well as Cl-37 TCDD were spiked into every
sample at a level of 2.5 ppb prior to extraction. One method blank was required
with each extraction batch, and 1 matrix spike and 1 laboratory duplicate were
required for the 24-sample set. (It should be noted that the air drying of samples
prior to extraction was not requested; however, no significant impact on recoveries
is expected.)

Cleanup

Several clean-up options were allowed; the laboratory has indicated they used dual
acid and base alumina column cleanups that were repeated as needed, either during
the initial extraction or again on final extracts after GC/MS analysis.

Calibration

A three-part calibration curve was employed, using one 2,3,7,8-substituted isomer
from each homolog class* The relative standard deviation of the response factor
(RF) was required to be less than 30 percent for all compounds. One calibration
standard was required before and after each 12-hour period of sample analysis.
The RFs from these analyses were required to have less than 20 percent difference
from the initial calibration RFs.

I



Site Name: H & Hf Incorporated
TDD No.: F3-8611-45

Before and after each 12-hour period of sample analysis, the laboratory analyzed a
standard mixture containing the first and last eluting isomers of each homolog
class. These data were examined by the laboratory to verify the GC windows used
for selected ion monitoring. (The descriptor windows in the draft IFB were
combined in pairs in order to insure detection of any overlapping homolog classes.)

Identification

During analysis, the M, M+2, and M-COC1 ions were monitored for all homologs.
For penta- through hepta-CDDs and CDFs, the M+4 ions were also monitored.

The requirements for identification of a PCDD or PCDF were based upon the
following criteria:

1. The S/N of ail monitored ions must be greater than 2.5.

2. The monitored ions must maximize within three seconds of each other.

3. The ratio of the second largest to the largest ion in the molecular ion
isotope cluster must be within _+ 15 percent of the theoretical value. (In
addition, for the penta- through hepta-CDDs and CDFs, the reviewer
verified that the ratio of the third largest to the largest ion in the
molecular ion cluster was also within +_ 15 percent of the theoretical
value.) "~

4. The retention time of a CDD or CDF must be between the earliest and
latest eluting Isomers identified in the GC window defining mixture.

5. For 2,3,7, S-substitu ted isomers, the RRT must be within 0.06 of the RRT
of an authentic standard run on the same day. (The reviewer verified the
RRTs of 2,3,7,8-substituted isomers to within an even smaller range,
consistent with the capabilities of the chromatographic system.)

Quantitation

All results were quantitated using the average of the two response factors in the
associated standards run before and after sample analysis. One ion was used for
each analyte and internal standard. Detection limits were required to take into
account specific interferences which had ion ratios outside identification criteria.

ARJ00372

11



Site Name: H & H, Incorporated
TDD No.: F3-8611-45

Reanalysis Requirements

Re-extraction or additional cleanup was required by the SAS whenever the internal
standard tons were not greater than 10:1 S/N, if surrogate recoveries were not
between 60 to l40 percent, if method blanks were contaminated above 0.1 ppb
TCDD, or if the performance audit sample results were not within the 99 percent
acceptance windows.

Reanalysis using the IJFB protocol for 2,3,7,8-TCDD was required when ion current
above 2.5 S/N was observed for TCDD ions within +_ 10 seconds from the expected
retention time, which corresponded to above 0.1 ppb estimated maximum possible
concentration. A second column confirmation for other homologs was required if
the TE was above 1.0 ppb.

00373
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Site Name: H & H, Incorporated
TDD No.: F3-8611-45

ATTACHMENT 3: SAMPLE-SPECIFIC PROBLEMS/COMMENTS

Sample DC017903 was reported to contain the highest level of dioxin and furan
toxlcity equivalents (0.25 ppb) from this batch of field samples. However, the
possibility of false negatives exists in this sample due to several peaks outside ion
ratio criteria for PCDF and TCDF. It should be noted that a possible 2,3,7,8-TCDF
peak met criteria by peak height, but not peak area, whereas PCDF peaks did not
meet criteria by either technique. (Chromatograms of these peaks are attached to
document the Ion ratios.) Based upon the estimated maximum concentration of
these interfered peaks (assuming they represent TCDF and PCDF), the TE total for
this sample might be as high as 1.6 ppb. If better detection limits are needed for
this sample, reanalysis by high resolution GC/MS might be appropriate, since the
laboratory was not able to eliminate these interferences using low resolution
GC/MS, despite repeated re-extractions and additional acid and base washes and
multiple column cleanups.

In several samples, ion ratio criteria were not met for the C-13 analogs. In some
cases, but not all, criteria were met by height, but not by area (these results are
attached). In ail cases, except sample DCO17903, the analysis was still capable of
adequately determining the presence/absence of analytes down to the required 1.0
ppb TE, and accurately quantifying positive results.

Three samples were run by the IFB method for 2,3,7,S-TCDD: samples DCO 17903
and DCO 17904 were reanalyzed by this method, thereby confirming that 2,3,7,8-
TCDD was not present. The performance audit sample (DC017924) was reanalyzed,
confirming the presence of 2,3,7,8-TCDD.
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